The city of East Sarajevo is a newborn city, formed twenty years ago, after the war in Bosnia and Herzegovina, in the area of the former southern and eastern Sarajevo municipalities. Changes that occurred in this area were not only administrative-political.Thepopulation moved from one area to another place, and changed in number and structure, which has resulted in significant changes in land use and land cover types. The aim of the paper is to analyze the types of land cover in the area of East Sarajevo using methods based on remote sensing, in order to find out the degree of these spatial changes in the period from 2000-2012, and also to define spatial development trends.
Introduction
In November 1995, the Dayton Peace Agreement established two basic political entities in Bosnia and Herzegovina: the Federation of Bosnia and Herzegovina and the Republic of Srpska and verified the boundaries between them. The former border between municipalities and cities had been changed. One of the cities with significantly changed borders was East Sarajevo. The territory that belongs to the city of East Sarajevo is mainly a rural area with few urban zones and poor industry, but since it was at that time the capital of the Republic of Srpska1with the most important 1 Even today, East Sarajevo is formally the capital of Republic of Srpska because, in the Constitution, it was not changed despite institutions, expectationsabout rapid economic development were very high. The plans for the city were optimistic and enthusiasm was at a high level. Today, twenty years later, some questions are: what has been done, could it be better, and what we can expect in the future regarding spatial development of the city of East Sarajevo?In order to obtain objective responses we need specific data related to changes in land use in the city area in the previous period, which can be collected by using remote sensing and geographic information systems.
The city of East Sarajevo covers 1,447.58 square kilometers and according to its area it is the largest city in the Republic of Srpska. The original name, Serb Sarajevo,was amended in 2003 to East Sarajevo. The city consists of two parts: the larger northern part (1,403.67 square kilometers) and the smaller southern part (43.91 square kilometers). According to the 2013 census (Source: Agency for statistic of Bosnia and Herzegovina, 2013) ,there are 64,969 residents. Today, it is the cultural, economic, and university center of the eastern part of the Republic of Srpska. The city consistsof 6 municipalities: IstočnaIlidža, Istočno Novo Sarajevo, Pale, Sokolac, Trnovo, and IstočniStari Grad. The city is very heterogeneous, with two territorially disconnected parts, without an integrated urban zone, and with three important centers. The first urban center is the area next to the border with Sarajevo, which belongs to the municipalities of IstočnaIlidža and Istočno Novo Sarajevo.The second is Pale, and then Sokolac (Figure 1 ). Most of the territory belongs to the rural area with less population density, including the mountains of Jahorina, Romanija, Treskavica, and Trebević. According topopulation parameters, the municipality of Pale is the largest, with 22,282 inhabitants, followed by IstočnaIlidža with 15,333, Sokolacwith 12,607, and Istočno Novo Sarajevo with 11,477. However, IstočnaIlidža and Istočno Novo Sarajevo are the only municipalities within the city, which, according to the European nomenclature of statistical territorial units, belong to LAU2 level 1, a functional urban area with a population density respectively of 524 and 303 inhabitants per square kilometer. Other municipalities, either becauseof their large territoriesor missing populations, have a population density less than 50 per square kilometer, and under this criterion they belong tothe rural areas level of classification. By the same criterion (a minimum of 50 inhabitants per square kilometer), the city of East Sarajevo would not have the status of urban area, as population density in its territory is only 44.88 inhabitants per square kilometer. Just to illustrate, even 81.75% of the territory of the municipality Trnovo covers deciduous, coniferous, and mixed forests.
According to the Spatial Plan of East Sarajevo of 2015, 43.44% of the total area of the city falls in the high-altitude zone of 800-1000m. Nearly twothirds of the territory has a surface area of between 800-1200meters, and 3.41% of territory is above the height of 1400 meters, while the share of the terrain with altitudes below 500 meters is only 0.87% (Institute for Urban Planning of Republic of Srpska, 2008) .
Larger settlements are mostly situated in the valleys: Sarajevo, Pale, Trnovo, Mokro, and others.
Methods and data
Remote sensing is the process of acquisition of information about an object or phenomenon without making physical contact with the object and is, thus, in contrast to on-site observation. In geospatial research, it mainly refers to data collection via airplane or satellite. One of the main ways of remote sensing is analysis of land cover and land use types, from the global to the local level. This method of analysis is particularly gaining in importance with the development of satellite imagery and geographic information systems, as well as increasing anthropogenic pressure on natural resources. Over the last few decades, numerous teams of scientists have been working on projects to determine types of land cover and land use changes in different parts of the world.
With the aim of establishing a common typology, a group of scientists from the US Department of Agriculture (Anderson et al, 1976) , in cooperation with the US Geological Survey, have developed a three level classification system of land cover types and forms of land use. The first level refers to the five main categories of land cover: artificial surfaces, agricultural areas, forest and semi-natural areas, wetlands, and water. The second level (15 classes) covers physical and physiognomic entities at a higher level of detail (urban zones, forests, lakes, etc.). The third level is the most detailed and divided into 44 classes with the aim to define the differences within urban areas, agricultural land, or types of forest vegetation. The differences within subclasses are defined by spatial interpolation based on which defined the trends of the future spatial development.
CORINE Land Cover3 (CLC) is a European program initiated in 1985, coordinated by the European Environment Agency (EEA), in order to collect land cover types data and their changes. It is based on photo-interpretation of satellite images (SPOT, Landsat TM, and MSS), high resolution images of the national teams' participating countries. Ancillary data (aerial photographs, topographic or vegetation maps, statistics, and local knowledge) were used to refine their interpretation and the assignment of the territory into the categories of the CORINE Land Cover nomenclature (European Environment Agency, 2007.) .Visual interpretation is a method of recognizing, identifying and assessing of objects recorded in aerial or satellite images. This method was applied creating the CLC database. It is based on analysis of interpretation ele-ments, of the recorded landscape objects (Kostra, Arnold, 2014.) .
The first CLC geodatabase data refers to 1990, when it covered 29 European countries (Bosnia and Herzegovina was not included). Later data were amended in 2000, 2006, and 2012 , and the number of states participating in the project has risen to 39.
One of the major tasks undertaken in the framework of the CORINE programme has been the establishment of a computerised inventory of land cover. Data on land cover is necessary for environmental policy, as well as for other policies such as regional development and agriculture. At the same time, it provides one of the basic inputs for the production of more complex information on other themes (soil erosion, pollutant emission into the air by vegetation, etc.). The objectives of the land cover project are to provide those responsible for and interested in the European policy on the environment with quantitative data on land cover, consistent and comparable across Europe.The Eionet network National Reference Centres Land Cover (NRC/LC) is producing the national CLC databases, which are coordinated and integrated by EEA (Corine Land Cover, 1994) .
The first CORINE Land Cover project in Bosnia and Herzegovina started in 1998 and successfully completed in 2000 (Đug, et al., 2015) . The result of this project was the creation of the CORINE Land Cover 2000 (CLC 2000) geodatabase of land cover in Bosnia and Herzegovina. The CLC geodatabase included the identification of types of land cover at the level of the major classes and subclasses of the third level, with a detailed description of the structural characteristics. The next levels of database are CLC 2006 and CLC 2012, which are the starting points for monitoring of changes in land cover surface.
Spatial detail survey depends on the size of the area to be surveyed, so it is common for the continental or regional level to use land cover data at a small scale, with a spatial resolution of satellite images of 0.5 kilometers or less. Research types of land cover and land use at the national or at the lower administrative level of the organization commonly use satellite imagery with spatial resolution of 0.25 to 0.10 kilometers or higher. The smallest surfaces mapped (minimum mapping units) correspond to 25 hectares (Table 1 ). Linear features less than 100 meters in width are not considered. The scale of the output product was fixed at 1:100,000. Thus, the location precision of the CLC database is up to 100 meters. Based on the CLC2000, CLC2006, and CLC2012 data, there are layers of land cover in the area of the city of East Sarajevo (Figure 1) . Due to the different time periods of data acquisition, it is possible to monitor and visualize dynamic changes in the area.
Analysis of the types of land cover, according to CLC nomenclature, has found that in East Sarajevo, there are 3 first-class levels, 10 classes, and 16 (out of 44) second class levels of third-level cover, with the following designations and definitions (Corine Land Cover, Methodology and Nomenclature, 1994):
1.
Artificial surfaces 1. 
Results and discussion
According to the CLC 2012 data, in the area of the city of East Sarajevo,in the first level of classification, forests and semi-natural areas represent the biggest land coverage, at 70.59% (code 3), followed by agricultural areasat 28.33% (code 2), while the category of artificial surfaces (code 1)covers 1.08%. At the second level, the most common categories are: forest vegetation (code 310) covering 62.05% of the land, arable land (240) covering 15.62% of the land, and other types of surface cover.
The most common individual classes on the third level of classification are the broad-leaved forest vegetation (code 3.1.1.) covering 25.22% of the land, coniferous forest vegetation (3.1.2.) covering 22.72%, and mixed forest (3.1.3.) at 14.12%. After thatare pastures (2.3.1.) with 11.43% and agricultural areas with significant natural vegetation (2.4.3.), which covers 10.46%. The less represented were transitional woodlandshrub (3.2.4.) with 5.77%, complex culture (2.4.2.) with 5.16%, natural grassland (3.2.1.) at 2.43%, and irrigated arable land (2.1.1.) at 1.28%. Among other types of surface cover having representation below 1% was discontinuous urban area (1.1.2.), covering 0.87%.
Speaking of the trends of spatial development, notable is the significant growth of urban areas in the amount of 29.17%. Analyzing two periods, there was recorded almost a double intensity of urbanization during the period from 2000 to 2006 (20.14%), compared to the period from 2006 to 2012 (11.31%). In addition to the global trend of urbanization, two factors that are mostly affecting the trends in the second period are a reduction in the intensity of out-migration of the population4 and the economic crisis in Bosnia and Herzegovina, which significantly slowed down economic development.
The most significant increase in the surface covers types is in the natural low-productive grassland (code 3.2.1.) and mixed forest vegetation (3.1.3.), while moderate growth was recorded in the transitional woodland-shrub (3.2.4.), non-irrigated arable land (2.1.1.), land principally occupied by agriculture with significant areas of natural vegetation (2.4.3.), and areas with complex cultivation (2.4.2.).
The most significant decrease happened in the grassland areas (2.3.1.), showing a reduction of 23.22% (especially during the 2006-2012 period), followed by moors and heathland (3.2.2.) and coniferous forest (3.1.2.). The process of reducing the area under forest vegetation, among other causes, is related to the developed wood industry in the municipalities of Pale, Sokolac, Istočni Stari Grad, and Trnovo. By municipalities, the highest level of urbanization are within the municipalities of Istočna Ilidža and Istočno Novo Sarajevo, increasing in discontinuous urban areas (1.1.2.) as much as 72.33% and 67.63%. In particular, the high level of urbanization was recorded in the area that geographically borders the urban zones of the city of Sarajevo (Federation of Bosnia and Herzegovina).5These municipalities are followed by the municipality of Sokolac, with an increas in urban zones of 17.98%, and Pale, with an increase of 11.82%. Pale municipality recorded a decrease in coniferous forest vegetation (3.1.2.) of 8.56% and moors and heathland (3.2.2.), and an increase in the surface area of mixed woods (3.1.3.). Also reduced was the area of pastures, as well as an increase in the surface area of low productive grassland. Within the municipality of Sokolac, grassland areas (2.3.1.) have been reduced by 23.3%, while there was an increase in the area of low productivity grassland. The relatively small area of non-irrigated arable land (2.1.1.) in the period from 2000 to 2012 increased by 29.29%, indicating a tendency toward agricultural development. The municipalities of Istočni Stari Grad and Trnovo had no significant changes in land cover, since they are less developed municipalities with extremely low population density (with, respectively, 13.37 and 9.16 inhabitants per square kilometer).
